DOCUHENT RESOUE 

CS 201 383 

Kal.inr Maurice F,; McAvoy, Rogers 

The Influence of choice on the Acquisition and 

Retention of Learning Materia3.s in Different Modes of 

Instruction. 

Feb 73 

I5p. ; Paper presented at the Annual Meeting of the 
American Educational Research Association (Hei* 
Orleans, Feb. 2 5- Mar. ^, 1973) 

MF-$0.75 HC-$1.50 pItUS POSTAGE 

♦Educational Research; Higher Education; Learning 
Characteristics; *Learning Modalities ; *Learning 
Processes; *Betention Studies; Sensory Experience; 
♦Teaching Methods 



The purpose of this study was to investigate the 
strategy of allowing a student to choose the sensory channel in which 
he learns most efficiently and to determine if this choice results in 
increased learning rates. It was hypothesized that allowing a student 
to learn in channels of his choice would result in higher learning 
rates than when he was learning in modes not of his choice. 
Three-hundred students enrolled in an introductory educational 
psychology course at a state supported university in West Virginia 
during the second semester^ 1971-72^ were selected for this study. 
Findings indicated that a student has a preference for learning in a 
sensory input channel; that a student knows in which sensory channel 
he learns most efficiently; and that allowing a student to learn in 
the sensory channel in which he thinks he learns most efficiently 
results in significantly higher learning rates than in channels 
unlike his choice. (Author/RB) 
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The purpose of this study was to investigate the strategy of 
allowing a student to chcoee the sensory channel in which he learns 
most efficiently .and to det{>rmine if this choice resulted in increasei 
learning rates. 

The data indicato the following: (l) that a student has a 
preference for learr'ing in a sensory input channel; (2) that a student 
knows in which sensory channel he learns most efficiently; and (3) 
that allowing a stu(^ent to learn in the sensory channel in which he 
thinks he learno moot efficiently results in significantly higher 
learning rates than in channels unlike his choice. 
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Introduction 



The channel preference literature states that if a learner is placed 
in optimal sensory contact with instructional material, then he learnr. at 
his maximum rate of speed. This implies that the key to making learnin^^ 
effective is to match instructional methods to the, optimal learning style 
of the individual. Therefore^ the problem facing: educational researchers 
is one of determining which instructional approach is optimal for a partic- 
ular learning style. 

Most investip-'ators v/ho have studied this aptitude-treatment relationship 
have used aptifcu 0.6 t es ts to identify the 3eax'ning style of the individual. 
This kind of preference identification strategy has led these researchers to 
conclude that the learning style of the individual cannot be measured with 
the instruments that are nov/ available. 

In order to ax'oid tha lag between measurement and theory, it is necessary 
to operationally define channel preference as a dominant learning style 
through which a soudent masters information at accelerated learning rates and 
secondly, conceptuali?:e a sti'ategy of asking a student to choose the instruc- 
tional mode that would allow him to learn most efficiently. This strategy 
may provide a useful interim approach of matching a learner's optimal sensory 
preference channel with an instructional mode. This position assumes that 
a student has a preference for learning in one sensory channel and/or channels, 
that a student knows in which sensory channel he learns most efficiently, 
and that his selection of an optimal chainnel will result in greater learning 
efficiency. 



Hypothesis 

Specifically, it i;as hypothesized that allowing a student to learn in 
channels of his choice will result in higher learning rates than when he is 
learning in modes not of his choice. 

This hypothesis asr^umes that if the learners dominant sensory channel 
can be identified and information presented through this channel, then the 
learner will either gain more information in the same amount of time or 
learn the same amount of information in shorter amounts of time* In either 
case, the dependent variables rate, gain divided by timei would identify 
the differences. 

Methods 

Sampling procedure . An entire population of three hundred students 
enrolled in introductory educational psychology course at a state supported 
university in West Virginia during the second semester^ 1971-72 was selected 
for this study. 
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The population wns chosf^n for three basic reasons; (1) aptitude 
as measured by ACT wa« normally distributed in the previous two populations 
of students involvf.-d in this Instructioii^il rrogram; (?) this population 
has the largest N possible that satisfies the requir(*ment of th<* os not 
boin^;: aware of their involver.ent in a study and in addition, satit-fies 
the requirement of the .)3 having some previous experience with the 
presentation aic-des used in this research; and (3) the educational envir- 
onment v/.f.s jontroiled so th£it tirnr, gain, and rate were accurately 
determined. 

TfiO ])Opulation was stratified by sex and randomly assigned to 
seven fjrours of equal --Aze. One of the seven grou])C was randomly assigned 
as a control group. 



Gont qnt « Tht^ content used in this study is a three step program 
called Dia^rnostic, For'::ative, and oumrr!-?tive Ev^.luation. It is one pro- 
gram in a riieasu :'er,enc unit that was taught in an individualized intro- 
ductory eduoatif^n program. 

lach progr5:.ni has four elements in its linear model ; (1) question 
framos that are in short essay or multiple choice formats; (2) support 
frames t}:?.t offer additional explanation for adjoining frames; (3) word 
summary frames v/ith color cues; and (k) content that is presented in par- 
cigraph form. A program is introduced with a review of pre-test questions 
that are followed by f ranges that explain the answers. Content i« pre- 
sented in paragraph form at this point. The program concludes with a 
series of linear frames that review the new content. These linear frames 
are made up of the four elements previously discussed. 

These materials are spj?cifically designed to change student 
behaviors at the knowledge, comprehension and application levels of the 
cognitive domain. In addition to being described in terms of lover 
cognitive skills in Bloom's Taxonomy, these materials may be described as 
having low levels of absti-action, i.e. the ma.terial is easy to understand 
and has a practical rather than a theoretical orientation. 

Instructional m>^dia,. It was the intent in the prep^aration of 
material to take cne compound-complex message and transmit that message 
through different communication channels and at the same time maintain 
message equivalency. .Since the message ch?3iracteristics required pictorial 
capability and color capability if equivalency across communication channels 
was to be maintained, media was chosen that would demonstrate each capability. 



The media chosen foi* the task were the printed page and slide-tapes. 
Each contributes characteristics that allow communication ,in diffei'ont 
channels and, at the sane tine, demonstrates both pictorial and color 
capability. In addition, both are being used extensively in self-instruc- 
tional programs in general and specificajly in teacher education programs. 

The folloying three by three matrix may be helpful in conceptual- 
izing the operational differences that a student must demonstrate if 
he is to master a niessage when using an instl*i;jctional ipedium. The r-ctrix 
if? characterized by coliUiin»^3 that represent content elements and the jm*s 
represent instnjctional media. The cells contain the student behaviors. 



COOTi':riT FRAMrr, QUi'^STTON FRAHb;^ 

3Y OF AMI) 

PARAGRAPH iSXPIANATION WORD oUMI-lARIFo FRAMo 



PRINT 

SLIDU-TAPi: 

cc^ffiirmTicr: 



R3AD 

LI.STHIv^ 

RSiVD 



REIAD 
LI3TEI-I 
LISTEN 



RFAD 
LISTKi; & VIS// 
READ 



r:lach medium coatrols the nvanner in which the message is transmitted 
and, at the .snme time, does not alter the message. For example, one rr.ay 
only learn in a visual channel in the print medium; one learns prirruirily 
in an auditoi^y channel in the slide-tape medium; and one may learn in both 
an auditory and a visual channel in the combination medium. 



Collection o£ dat? . A modality choice questionnaire was administered 
to the subje":t5 during the pre-treatment period. The subjects ranked the 
three pi»esentation modes into first choice, second choice, and third choice. 

The participants also responded to paper and pencil criterion 
tests made up of twenty, foul* and five alternative, multiple choice 
questions. These tests v/ere designed to measure acquisition of inform- 
ation acquired as a result of the treatments. 



Process desi gn. A rotation design was used to process students 
through three experimental treatments. The design was made up of seven 
randomly assembled groups, one of which was randomly selected as a control. 
The six experimental groups were processed through the content in different 
choice sequences. This particular design was chosen for several reasons : 
First, protection was needed for the confounding effect of choice ordering* 
It may well be that students receiving first choiceK first will do better 
across modes than those students receiving -first choices last. Secondly, 
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it may well be that the content accounts for any difference detected 
rather than choice; this needs analysis* And finally, protection was 
needed for the interaction of groups and content. The rotation design 
gives protection in each case and therefore gives the design maximum 
internal validity. 

In preaontinp; this rotation de^^ij-tn, a uniform code and graphic 
presentation will be used to aid the reader* In reviewing the design one 
should note the sequences of treatments and observations that each group 
experiences and the duplication of design for both the control and treat- 
ment groups. 



The design is as follov;s; 
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Statistical design, A two-way analysis of covariance with 
interaction adjustinc- for ore-test score was used to test the null 
hypothesis. The ana3.ysi.s of covariance matrix was a three by three 
rlesicn with colurjio desigriated as first, second, and third choice 
and row desicnations as reading, slide-tape, and slide-tape readin^r; 
modes of instruction. An F-test was used for the purpose of analysis. 
A multiple comparison test was used to determine which population means 
fail to be significantly different. The alpha v;as set at .05 level. 

Analysis of Data 

Student choice of an instructional mode had a significant effect 
on rate during the first exposure to the content. These differences 
were si.^nificant by choice after adjustinf; for pre-test score ( r O.C)^^6.S, 
ratio 3-C'^7 ) in a dersif^n that compared each student with himself across 
modes. No si^^nlficant differences were detected with the dependent variable 
total rate* The si^mif icant data is shown in Table 1 and Table II. The 
choice means across modes are graphically represented in Figure 1. 

Mien a Duncan's Multiple Comparison Test was used to identify 
differences at the .05 alpha level, it was determined that first clioice 
resulted in significantly higher first learning rates than either second 
or third choices. 

The reader may note from Figure 2 that within channels, first 
choices generally had higher learning rates during the first exposure 
to content than either second or third choices. 



An analysis of auditory subjects . Data presented in Figure 2 
shows that first learning rate in choice one in the slide-tape mode is 
similar in quantity to third choice in the reading mode. V/hen all the 
possible second and third choice alternative combinations of the fifty- 
three students who selected the auditory mode as choice one were ex- 
amined and comi)ared, it was found that the mean first choice first learning 
rates in the auditory mode v/ere not different from the third choice mean 
first learning rates in the reading mode. In addition. Figure 3 indicates 
that fifteen of these students were clearly auditory in learning style, 
i.e. they performed significantly better in an auditory mode than in 
other communication modes. This would imply that even though the mean 
observations in the reading mode are higher across all students, sub- 
populations of auditory subjects who selected the auditory mode as first 
choice have higher learning rates in this auditory mode. 
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26.2025 
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TABLiS II 

ADJUSTED MEANS OF ANALYSIS OF COVARIAKGE FOR FIRST LEARNING RATE 
BY STUDETJT CHOICE WJISW ADJUSTED FOR PRE^-TEST 
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Choice 


Choice 


Choice 


0.2698 
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0.2it75 


(C.26't7)* 


(0.2if6l) 


(0.?M6) 



♦ Significant at 0.0468 



( ) indicates adjusted means 
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FIGURE I 

FIRST LEARNING RATE ACROSS MODES BY CHOICS 
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FIGURE 2 

FIRST LEARNING RATES BY MODE BY CHOICE 
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FIGURE 3 

FIRST LEARNING RATES BY MODE OF FIFTEEN STUDENTS 
WHO LEARN' BEST IN AN AUDITORY CHANNEL 



The in fluency of instructional mode on learning ef. Ciciency ^ 
These data w^re an-nlyned to determine if the differenceG reported are 
due to the influence of choice or to the influence of modality. 

There were sip^nificant differences by mode after analysis of 
covariance with adjustir.ent for pre-test score ^ for the dependent var- 
iables first time ( P ^ O.COCl, F ratio 12.73 ), first rate ( P = O.OOOl, 
F ratio 1^.26 ) artd first gain ( P = O.C^35, F r*atio 3.12). 

The analysis of covariance means are illustrated in Table III. 
The data sliows that the x'eading mode is superior in terms of time and rate 



TABLE III 

ADJUSTED V£ki;3 OF ANALYSIS OF COVARIANCE FOR INSTRUCTIONhL KODE WHET^ 
MEASURED BY LEAPiaii'G EFFICIETi'CY WITH PRE=^F^T A3 A COVARIANCE 





First 


First 


First 


Mode 


Gain 


Time 


flate 


Reading 


6.752S 




.3023 


(6.8706)* 


(28.5SU6)*** 


(.3065)*** 


Slide-Tape 


6.9326 


35.8315 


.7331 


(6.9^2)* 


(35.8^60) 


(.2335) 


Combination 


6.5955 


33.5169 


.2199 




(6.'+66l) 


(33.3615) 


(.2158) 



* Significajit at 0.0^35 ( ) indicates adjusted means 

*♦ Significant at G.OOI5 
♦** Significant at 0.0001 

When these data v/ere analyzed with a Duncan's Multiple Comparison 
Test at .05 alpha, the reading; mode was detected as having significantly 
greater learning efficiency when measured witn the dependent variables 
time and rate. The Duncan identified the mean gain in the slide-tape 
presentation as greater than the mean gain in the combination presentation 
but not different from the reading mode. 
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Data in Table IV shows that fir^t choice han fewer students in 
the mode with hifihest learning efficiency acroan Rtudents and more 
rttudent-v in the modr with t>ie ]owe^;t J earning efficiency acronfi student r. 
t>ian either r^econd choice or third choice, Thei'efore, choice and not 
mode account for the differences detected in this ^tudy. 



TABIuE IV 

NUMBER OF STUDSKS IN EACH CELL BY CHOICE BY MODE 





Fixst 
Choice 


Second 
Choice 


Third 
Choice 




Reading 


31 
(.3372) 


k8 


99 

(.2770) 


178 

(.3053) 


Slide-tape 


5^ 


( - :u) 


5^ 
,( .22^*9) 


178 

(.233^+) 


Combination 


93 


60 

(.1875) 


25 
(.1589) 


178 

(.2156) 




178 

(.26iv7) 


178 

(.2if6l) 


178 





Choice orderin«x» Choice ordering was not significantly related 
to learning efficiency. The sequence first-second-third, first -third-second, 
second-third-first, ;3econd-f irst-third, thirdif irst-second, and third-second- 
first were not significantly related to the dependent variables. 



Results 

The analysis of data resulted in the following conceptualized 
relationships betv/een the variables choice and learning efficiency: 
(1) across modalities, students who were allowed to learn in channels of 
their choice have a sij^nificantly higher learning rate during the first 
exposure to content than when learning in modes not of their choice (P = 0,0468); 
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(2) within modes» first choices generally had higlier learning raies during 
the first exposure to the content than second or third choice.:; (3) acxos-; 
all Rtudents, the linear program with illustrations reading mc^'V? //as more 
efficient in terms of time and rate with the content used in Ihir. study than 
were the slide-tape and combination mode; (^) the order in which choices 
were experienced did not affect learning efficiency. 



Discussion 

In the past, practitioners who have attempted to look at learning 
efficiency in preferred modes in contrast with modes unlike that chosen 
have used criterion scores and in some cases gain as depen^ient variables. 
This study differed from previous studies in that i-ate was used as a dependent 
variable. One must keep in mind that if aptitude is a measure of learaing 
time to reach critt*?rion then time will vary and not the criterion score. 
Since rate, gain divided by time, will detect subtle changes in both gain and 
time then rate is more appropriate as a dependent variable in studies that 
deal with aptitude-treatment interactions. The findings of this study support 
this position. 

In this study two measures of rate were calculated. The first rate 
variable represented both tho gain calculated by subtracting the pre-test 
from the first post-test and the time a student spent interacting with the 
materials before the first post-test. This rate variable was identified 
as first rate. 

Total rate represented the time and gain accumulated in the recycles 
after the first post-test added to the time and gain accumulated befor»> the 
first post-test. 

Differences by choice were detected at the .05 level for the first 
rate and not for total rate. The reason differences were not detect ea 
with the dependent variable total rate may be due to step size rather than 
channel preference. For example, if step size is optimal for a student then 
that student will master the material. If any step size is inappropriate 
for a student then that student will not master the material on his initial 
exposure nor on any later exposures. It would follow then that regardless 
of the number of times recycled or the preference for the comznunication 
mode, step sise would have a limiting effect on additional gains and would 
tend to wash out differences that may have existed by choice when measured 
with the dependent variable total rate. This may account for the no difference 
finding. 
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It Is the gf^n^ral concluttion that the remilte of this ^tudy giv<» 
evidence in KUpport of it£^ aosumptions and of its major contention. 

In regard to the assumptions that a student has a preference for 
learaing in one sensory imput channel and/or combinations of channels, 
this study is supportive with the results that indicate individuals differ 
in learning rate by channel and there is no one best channel and/or 
modality for all students. This conclusion also supports the mastery 
position 'that studnts need to be put into sensory contact with an instructional 
modality if learning efficiency is to be operationalized. 

In record to the second assumption that a student knows in which 
sensory chanuGl he learns niost ef ficie-ntly , this study is supportive with 
results that indicato students have insight into their optical channel 
preference and use this innight when making channel and/or modality selections. 

A third assumption and major contention of this research is a logical 
extention of the first two. If a student has a preference for learning a 
sensory input channel and he knows in which sensory channel h3 learns most 
efficiently, then it would follow that putting thnt student into sensory 
contact with his selected modality would result in greater learning efficiency- 
In regard to this assumption, this study is supportive with data that clearly 
chow that le:?rning in a modality that a stvident perceives and selects as 
optimal results in si^T'.ificantly higher learning rates during the first 
exposure to the material than when learning in modes unlike his choice. 
This study did not detect rate differences by choice for total exposure to 
the content. 

The implication of these findings is that in similar populations 
of students v;here aptitude as measured by reading scores and ACT scores 
are normally distributed, where the content is low in abstraction .and at 
the knowledge and comprehension level in Bloom's Taxonomy, and where the 
modalities are auditory, visual, 'and a combination of auditory and visualf 
learning rate can be accelerated during the first exposure to content if 
institutions develop instructional programs that provide modality altern- 
atives that allow students to select the alternative that enables them to 
learn most efficiently. 



Recommendations 

The following recommendation seems warranted in the light of the 
findings of this study. Since accelerating the rate at which people learn 
is highly desirable, it is recommended that institutions develop instructional 
programs that provide modality alternatives that consist of auditory, visualf 
and auditory-visual formats and allow students. to choose the alternative 
that allows them to learn most efficiently. 
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